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(54) LENS FOR LIGHT-EMITTING ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a lens for light-emitting elements 
which effectively irradiates light from the light-emitting element 
evenly to the frontwithout complicating the shape of the lens. 
SOLUTION: The lens 1 for light-emitting elements radiates light to front 
of the lensin which the light from a light-emitting element 2 disposed 
in the bottom of the lens whose width diameter is gradually enlarged to 
the front direction is totally reflected from the peripheral wall 3 of 
the lens. A hollow part 7 in a nearly column shape is provided in the 
peripheral part of the lens lower part where the light emitting element 
is located. The light from the light-emitting element enters the 
peripheral face 7b of the hollow part with below a total reflection 
angletransmits through the lensenters the peripheral wall of the lens 
with a total reflection angle or largeris totally reflected therefromand 
is radiated to the lens front. At the same timelight from the light- 
emitting element toward the upper face 7a of the hollow part enters the 
lens with below a total reflection angletransmits through the lensand is 
radiated directly to the lens front. 



CLAIMS 



[Claim (s) ] 
[Claim 1] 

In a lens for light emitting devices which carries out total internal 
reflection of the luminescence from a light emitting device arranged at 
a pars basilaris ossis occipitalis of a lens body which expands width 
toward the front by a peripheral wall of this lens bodyand is emitted to 
the lens body frontAn approximate circle pillar-like centrum is provided 
in a light emitting device periphery of the lens body lower part in 
which a light emitting device is locatedWhile light which goes to a side 
periphery side of the above-mentioned centrum from the above-mentioned 
light emitting device enters below by a total reflection angle according 
to a refractive index of the above-mentioned lens bodyinside of a lens 
body is penetratedand this light enters and carries out total internal 
reflection to a peripheral wall of the above-mentioned lens body above 
the above-mentioned total reflection angle and is emitted ahead [ lens 
body ]A lens for light emitting deviceswherein light which goes to the 
upper surface of the above-mentioned centrum from the above-mentioned 
light emitting device enters below by the above-mentioned total 
reflection anglepenetrates inside of a lens body and is emitted ahead 
[ lens body ] directly. 
[Claim 2] 

While protruding on a center section of the front face of a lens body 
convex lens portions which project toward the lens front and making the 
periphery into a plane body part It is condensed by the above-mentioned 
convex lens portionsand light which light which goes to the upper 
surface of a centrum from a light emitting device enters below by a 
total reflection angle of a lens bodyand penetrates inside of a lens 
body emanates to the lens body frontAnd the lens for light emitting 
devices according to claim Iwherein light in which light which goes to a 
side periphery side of the above-mentioned centrum enters and carries 
out total internal reflection from a light emitting device above a total 
reflection angle of a lens body is emitted to the front from the above- 
mentioned plane body part. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 



This invention relates to the condenser which covers and allocates the 
upper part of light emitting devicessuch as an LED (light emitting 
diode) chip used for a display etc. and converges the light of a light 
emitting devicelt is related with the lens for light emitting devices 
which is a large emission area and can irradiate with the light from a 
byway light emitting device suitably efficiently especially. 
[Background of the Invention] 
[0002] 

The field where the light emitting device itselfsuch as LEDemits light 
is pinpoint originallythen — coming out — allocating the condenser 
which usually covers the light emitting device front and as which light 
is completed from becoming indirectional light ingand light diffusingand 
being unable to form the light-emitting surface of the area which is a 
fixed gradeand the visibility from a long distance being inferior is 
performed. As this condensera light emitting device fitting part is 
formed in a pars basilaris ossis occipitalisand while condensing the 
light of the center portion irradiated from a light emitting device by 
the heights formed in the center of lens frontthere are some which carry 
out total internal reflection of the light of that outside on the wall 
surface which draws a parabola curve toward the front from a NZU pars 
basilaris ossis occipitalisand are emitted to the front. 
[Patent documents 1] JP6-28725Y 
[Description of the Invention] 
[Problem (s) to be Solved by the Invention] 
[0003] 

Howeverif it is in the conventional lens for light emitting devices 
mentioned abovelt is what forms the slot of deep ring shape so that 
heights may be formed in the central part of lens frontconsidering the 
structureGreat difficulty followedthe slot on the ring shape became deep 
too much in the lens body with especially heightand forming a lens in 
such complicated shape was not necessarily able to irradiate with the 
light from a light emitting device ahead efficiently [ it is uniform 
and ] depending on the size or construction material of a lens. 
[0004] 

Thenif it is in this inventionit aims at offer of the lens for light 

emitting devices which can irradiate with the light from a light 

emitting device ahead efficiently [ it is uniform and ] that the 

technical problem mentioned above should be solvedwithout complicating 

shape of a lens. 

[Means for Solving the Problem] 

[0005] 



In order to attain the above-mentioned purposea lens for light emitting 
devices of this inventionln a lens for light emitting devices which 
carries out total internal reflection of the luminescence from a light 
emitting device arranged at a pars basilaris ossis occipitalis of a lens 
body which expands width toward the front by a peripheral wall of this 
lens bodyand is emitted to the lens body frontAn approximate circle 
pillar-like centrum is provided in a light emitting device periphery of 
the lens body lower part in which a light emitting device is 
locatedWhile light which goes to a side periphery side of the above- 
mentioned centrum from the above-mentioned light emitting device enters 
below by a total reflection angle according to a refractive index of the 
above-mentioned lens bodyinside of a lens body is penetratedand this 
light enters and carries out total internal reflection to a peripheral 
wall of the above-mentioned lens body above the above-mentioned total 
reflection angle and is emitted ahead [ lens body ]Light which goes to 
the upper surface of the above-mentioned centrum from the above- 
mentioned light emitting device enters below by the above-mentioned 
total reflection anglepenetrates inside of a lens bodyand is emitted 
ahead [ lens body ] directly. 
[0006] 

While protruding on a center section of the front face of a lens body 
convex lens portions which project toward the lens front and making the 
periphery into a plane body partit is condensed by the above-mentioned 
convex lens portionsand light which light which goes to the upper 
surface of a centrum from a light emitting device enters below by a 
total reflection angle of a lens bodyand penetrates inside of a lens 
body emanates to the lens body frontAnd light in which light which goes 
to a side periphery side of the above-mentioned centrum enters and 
carries out total internal reflection from a light emitting device above 
a total reflection angle of a lens body is emitted to the front from the 
above-mentioned plane body part. 
[Effect of the Invention] 
[0007] 

According to the lens for light emitting devices of this inventionan 
approximate circle pillar-like centrum is provided in the light emitting 
device periphery of the lens body lower part in which a light emitting 
device is locatedWhile the light which goes to the side periphery side 
of the above-mentioned centrum from the above-mentioned light emitting 
device enters below by the total reflection angle according to the 
refractive index of the above-mentioned lens bodythe inside of a lens 
body is penetratedand this light enters and carries out total internal 



reflection to the peripheral wall of the above-mentioned lens body above 
the above-mentioned total reflection angle and is emitted ahead [ lens 
body ]By the light which goes to the upper surface of the above- 
mentioned centrum from the above-mentioned light emitting device 
entering below by the above-mentioned total reflection anglepenetrating 
the inside of a lens bodyand being emitted ahead [ lens body ] 
directlythe light from a light emitting devicelt is divided into the 
light which passes along the upper surface of a centrumand the light 
passing through a side periphery sideand according to the refractive 
index of a lens body total internal reflection of the light passing 
through a side periphery side is suitably carried out by the peripheral 
wall of a lens bodyand it is emitted ahead [ lens body ] suitably. 
[0008] 

While protruding on the center section of the front face of a lens body 
the convex lens portions which project toward the lens front and making 
the periphery into a plane body part It is condensed by the above- 
mentioned convex lens portionsand the light which the light which goes 
to the upper surface of a centrum from a light emitting device enters 
below by the total reflection angle of a lens bodyand penetrates the 
inside of a lens body emanates to the lens body frontBy and the thing 
for which the light in which the light which goes to the side periphery 
side of the above-mentioned centrum enters and carries out total 
internal reflection from a light emitting device above the total 
reflection angle of a lens body is emitted to the front from the above- 
mentioned plane body part. By the peripheral wall of a lens bodytotal 
internal reflection of the light which the light which passes along the 
upper surface of a centrum is condensed by convex lens portionsand 
passes along the side periphery side of a centrum can be carried outand 
it can irradiate with it as a parallel beam suitable ahead of a lens 
body. 

[Best Mode of Carrying Out the Invention] 
[0009] 

The lens 1 for light emitting devices which drawing 1 - drawing 2 show 
the lens 1 for light emitting devices of the 1st example of this 
inventionand consists of transparent synthetic resin materialssuch as an 
acrylic the maximum outer diameter of about 21 mmand about 12.5 mm in 
heightThe approximately reverse truncated cone shape which is the shape 
to which width is gradually expanded toward the front comes to be 
fabricatedand by allocating the light emitting devices 2such as LEDin 
the pars basilaris ossis occipitalisthe light from the light emitting 
device 2 is condensedand it glares ahead [ lens ] as a bunch of the 



light about fixed. While the peripheral wall 3 of this lens 1 for light 
emitting devices is formed in the peculiar curved surface which swelled 
for a while outside from the lens lower end to the lens front 4 (that 
section is not restricted to a continuous curved surfacebut) it may form 
in two or more inclined planes — the peripheral part of the lens front 
4 is made into the plane body part Sand the front is carrying out 
protrusion formation of the convex lens portions 6 (R5) used as a convex 
toward the front from the position a little lower than the lens front 4 
in the center section. 
[0010] 

And the centrum 7 of the shape of an approximate circle pilaster which 
becomes the lower part of the lens 1 for light emitting devices from the 
height over which it passes enough for allocating the light emitting 
device 2From the lens lower enda groove is cut in about l-/the depth 
three of lens heightand it forms (if it is in the conventional lens for 
light emitting devices mentioned aboveit is only that there is a 
hemispherical byway centrum by which a light emitting device is arranged 
in this lens lower end). The side periphery side 7b of the centrum 7 
forms some taper which narrows a bore diameter gradually toward the lens 
front from a lens lower endandtherebythe upper surface 7a of this 
centrum 7 forms the centrum 7 in the shape of an approximate circle 
pilaster while consisting of a convex surface of a sphere (R4) toward 
the lens front. The bore diameterheightand taper of this centrum 7 are 
set up according to the refractive index according to the size of the 
light emitting device 2 arranged thereand the construction material of 
the lensthe outside dimension of a lensetc. 
[0011] 

According to the lens 1 for light emitting devices which consists of 
such compositionas shown in drawing 2 the light which goes to the upper 
surface 7a of the above-mentioned centrum 7 from the light emitting 
device 2 firstit enters almost at right angles to the concave curve of 
the upper surface 7a (it is below the total reflection angle according 
to the refractive index of the lens) and it goes straight onis refracted 
in the direction condensed by the convex lens portions 6 of the lens 
front 4and is irradiated with the inside of a lens ahead [ lens ]. If it 
is in this examplelet light which passes along the convex lens portions 
6 by setting up the curvature of the convex lens portions 6 according to 
the refractive index of the lens of an acrylic be a parallel beam. And 
the light which goes to the side periphery side 7b of the above- 
mentioned centrum 7 from the light emitting device 2It is entered and 
refracted below by the total reflection angle according to the 



refractive index of the lens to the side periphery side 7btotal internal 
reflection is carried out by entering to the peripheral wall 3 above the 
above-mentioned total reflection angleand it glares ahead [ lens ] 
through the plane body part 5 of the lens front 4. 
[0012] 

Drawing 3 shows the lens 11 for light emitting devices of the 2nd 
example of this inventionthis lens 11 for light emitting devices loses 
the convex lens portions of lens front as compared with the 1st example 
mentioned aboveand all makes them a flat surfaceand its other component 
is the same. If it is in this lens 11 for light emitting devicesa 
radiate light which goes to the upper surface 7a of the centrum 7 from 
the light emitting device 2 enters almost at right angles to the concave 
curve of the upper surface 7aas it isit goes straight onis refracted in 
lens center shaft orientations in the lens front 12and is irradiated 
ahead [ lens ] with the inside of a lens by the radial. Although it is 
not a perfect parallel beam as compared with the lens 1 for light 
emitting devices of the 1st example mentioned abovethe condensing 
operation near a suitable parallel beam can be demonstrated in simple 
shape. Although not illustrated in part icularwhen you make it refracted 
in order to bring near by lens center shaft orientationswithout making 
light go straight on on the upper surface 7a of the centrum 7the 
condensing operation near a still more suitable parallel beam can be 
demonstrated. 
[0013] 

Drawing 4 shows the lens 21 for light emitting devices of the 3rd 
example of this inventionand this lens 21 for light emitting 
devicesAlthough it arranges in consideration of arrangement of the light 
emitting device 2 about the lens 1 for light emitting devices of the 1st 
example mentioned above and the bonding wire to light emitting device 2 
itself and an element is protectedin order for a fixed grade to carry 
out condensing operation exertionThe upper surface is made convex with 
the transparent synthetic resin materials 22such as siliconand the light 
emitting device 2 is covered. 23 is a ring body which consists of a mold 
which slushes the fused synthetic resin material 22and a transparent 
acrylic resin allocated if possible in the circumference of the light 
emitting device 2. Although silicone varnish was applied with the 
brushthe suitable parallel beam is not for radiate luminescence from a 
light emitting device to become uneven thenand toobtain the surroundings 
of a light emitting device and a bonding wire as a resultif it is the 
former. Thussince the portion which covers the light emitting device 2 
became a major diameter by resinthe centrum 24 of a lens is also 



combined with this and makes a bore diameter expand. Howeverenlarging 
the bore diameter of the centrum 24 whole from influencing greatly the 
optical path of the light which carries out total internal reflection by 
a lens peripheral wall. It supposes that a necessary minimum structural 
change is carried out in order to avoid thisand the upper part of the 
centrum 24 projects and forms the step 25 so that it may suppose that it 
remains as it is and only the lower part may make a bore diameter expand. 
Howeverif this step 25 is leveled simplythe light from the light 
emitting device 2 is refracted by this step 25and since it becomes a 
different optical path from the 1st example which is not meantit will be 
taken as an upward taper toward outside so that the light from the light 
emitting device 2 may not enter into the step 25. 
[0014] 

If it was in the example mentioned aboveexplained the shape of the 
centrum as approximate circle-like shapebut. It is having composition of 
dividing into the light which is not limited to this and goes light to 
lens front directly from a light emitting device bordering on the 
boundary part of the upper surface of a centrumand a side periphery 
sideand the light which carries out total internal reflection by the 
peripheral wall of a lensand goes to lens frontit becomes possible to 
make it condense suitablywithout diffusing the light emitted from lens 
front. 

[Brief Description of the Drawings] 
[0015] 

[Drawing l] It is a perspective view showing the 1st example of the lens 
for light emitting devices of this invention. 

[Drawing 2] It is drawing of longitudinal section showing the 1st example 

of the lens for light emitting devices of this invention. 

[Drawing 3] It is drawing of longitudinal section showing the 2nd example 

of the lens for light emitting devices of this invention. 

[Drawing 4] It is drawing of longitudinal section showing the 3rd example 

of the lens for light emitting devices of this invention. 

[Description of Notations] 

[0016] 

1 The lens for light emitting devices 

2 Light emitting device 

3 Peripheral wall 

4 Lens front 

5 Plane body part 

6 Convex lens portions 

7 Centrum 



7a Upper surface 

7b Side periphery side 

11 The lens for light emitting devices 

12 Lens front 

21 The lens for light emitting devices 

22 Synthetic resin material 

23 Ring body 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0015] 

[Drawing l] It is a perspective view showing the 1st example of the lens 
for light emitting devices of this invention. 

[Drawing 2] It is drawing of longitudinal section showing the 1st example 

of the lens for light emitting devices of this invention, 

[Drawing 3] It is drawing of longitudinal section showing the 2nd example 

of the lens for light emitting devices of this invention. 

[Drawing 4] It is drawing of longitudinal section showing the 3rd example 

of the lens for light emitting devices of this invention. 
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